Differential coupling with pertussis toxin-sensitive G proteins of dopamine and somatostatin receptors involved in regulation of adenohypophyseal secretion.
D2 dopamine receptors and somatostatin receptors in adenohypophyseal cells are coupled through G proteins to various transduction mechanisms. To study the involvement of these different transduction mechanisms and of various G proteins in the dopamine and somatostatin regulation of prolactin (PRL), growth hormone (GH) and thyroid-stimulating hormone (TSH) secretions, we have pretreated the adenohypophyseal cells in primary culture with increasing doses of pertussis toxin. The guanosine triphosphate (GTP) dependency of the negative coupling of dopamine and somatostatin receptors with adenylate cyclase in the same membrane preparation from anterior pituitary cells was different. In fact, higher GTP doses were requested to obtain dopamine inhibition, suggesting that different G proteins were involved in the coupling of these two receptors with adenylate cyclase. However, the inhibition of adenylate cyclase activity by both neurohormones was fully sensitive to pertussis toxin pretreatment with a similar IC50 for the toxin. The IC50 for the toxin was also similar for the blockade of dopamine or somatostatin inhibition of the three-hormone secretion as well as for the stimulation on basal PRL or GH secretion or the reduction of thyrotropin-releasing hormone (TRH)-stimulated prolactin secretion, suggesting that the toxin acts through similar mechanisms on these different phenomena. Pretreatment of the cells with Bordetella pertussis toxin differentially affected the effects of both neurohormones on the three cell types. A complete reversion of the inhibition of secretion was observed only in the case of somatostatin on PRL and TSH cells. In contrast, the somatostatin inhibition of GH secretion was only partially reversed by the pertussis toxin pretreatment. This was also the case of dopamine inhibition of PRL secretion. It can be concluded that: (1) On PRL secretion dopamine and somatostatin do not share all the mechanisms since the intensity of their inhibition and the reversibility of their effects by pertussis toxin were differential. (2) Different mechanisms of action are implicated in the effect of somatostatin on PRL, GH and TSH secretions. (3) Different G proteins might be involved in the coupling of dopamine and somatostatin receptors with adenylate cyclase.